ABSTRACT -
INTRODUCTION
Cultivated in Brazil just over a decade, the pitaya still lacks in studies related to the selection of promising materials. There is, so far, no commercial variety registered in the country. The external and internal appearance of the fruits, mainly as to the coloring, is what differentiates the types of pitayas. Four species are of commercial importance in the country, Hylocereus undatus, H. polyrhizus, H. setaceus (Sin.: Selenicereus setaceus) and H. megalanthus (Sin.: S. megalanthus) .
In most orchards, the producers themselves multiply their material by cutting, which guarantees the uniformity of the orchard and the precocity of production. Thus, the orchards show practically no variability, which is ideal for marketing purposes, but undesirable in terms of plant genetic improvement. For variability induction, seed propagation may be a resource to be exploited since the plants obtained by sexual propagation may be similar to one of the parents, to both or none of them. The obtained individuals (F1 generation) will have different characteristics, being possible, from these materials, to select those with desired characteristics. Therefore, researches aiming at the species improvement are of great value, since they can result in the selection of more vigorous and productive materials and fruits of better quality than those currently available. In the pitayas, because they have a narrow genetic base, the accomplishment of interspecific hybridizations is facilitated (TEL-ZUR et al., 2004) , allowing to join, from these controlled crosses, favorable characteristics of different species, being able to obtain new varieties with specific characteristics such as fruit quality.
In order to characterize germplasm variability, the use of molecular markers such as RAPD (Random Amplified Polymorphic DNA) and ISSR (Inter Simple Sequence Repeats) have been widely used (JUNQUEIRA et al., 2010a; JUNQUEIRA et al., 2010b; TAO et al., 2014) however it is possible, through the description of morphological characteristics, to verify the variability of a set of plants. Pitaya presents great ecotypic diversity, and species can be defined according to the characteristics of cladodes, flowers and fruits (ORTIZ HERNÁNDEZ; CARRILLO SALAZAR, 2012) . In some plant species, the distinction between varieties can be performed based on the morphological aspects of the plants, which allows identification when there are still no flowers and / or fruits (ANDRADE; MARTINS, 2007) . So the objective of this study was to evaluate pitaya interspecific hybrids, through morphological characters related to the stem in order to separate the more dissimilar, to be used as the basis for breeding programs. (L2P7) . The denomination in brackets refers to the location of the access in the Germplasm Active Bank of the FCAV / UNESP (L: line; P: plant). The hybrids were named according to the access code of the pollen donor species, the number after the hyphen corresponding to the accession number. Altogether, 45 progenies and six parental (Table 1) were morphologically evaluated. The evaluated progenies were kept in a greenhouse, with 50% shading, cultivated in plastic pots of 11 liters, in a substrate containing soil, sand and corral manure, in a proportion of 3: 1: 1. At the time of the evaluation they were about 3 years old and, the parents, 10 years.
MATERIAL AND METHODS
The morphological characters studied were chosen based on the UPOV publication -International Union for the Protection of New Varieties of Plants (2011), with some adaptations. A total of six vegetative morphological characters related to the cladodes were recorded for each genotype, being: length and diameter of stem, distance between areoles, arch height, number and size of the spines per areole. The measurements were taken from the secondary cladodes in the median portion of the stem, taking five measurements per cladodes, in three cladodes per plant (Figure 1 ). The spines were collected from the same region, counting the number of spines per areole and measuring their size. These characteristics were recorded for both parents and progenies.
For the study of the hybrids and parental genetic divergence from the characteristics related to the cladodes, a genetic distance matrix was calculated, using the Euclidean distance, obtained by the following expression (CRUZ, 2006) From this matrix, the clustering analysis was performed using the UPGMA method (Unweighted Pair Group Method Using Arithmetic Averages). The adjustment between the genetic distances matrix and the generated dendrogram was calculated by the cophenetic correlation coefficient (r) (SOKAL and ROHLF, 1962) . The relative contribution of each cladodes related characteristic to the estimation of genetic diversity was also studied by the Singh method (1981) . All analyzes were performed using the Genes statistical program (CRUZ, 2006) .
RESULTS AND DISCUSSION
The clustering analysis by the UPGMA method, using the six cladode characteristics for the 51 individuals evaluated (45 progenies and six parental) is presented in Figure 2 . The cut in the dendrogram, plotted by the estimation of the average arithmetic complement (0.64), revealed the formation of six groups. The first group was formed of a subgroup containing 30 hybrids and four parental groups, being the group with the highest number of plants (66.6% of the evaluated plants). The second group consisted of 11 plants, one parental [H. Setaceus (L2P7)] and 10 hybrids (L4P11-10, L2P7-16, L2P17-7, L2P6-6, L4P11-21, L4P3-7, L2P7-1, L2P7-23, L4P11-19, and L2P7-21) . The third and fourth groups were formed by single individuals, the third being represented by the hybrid L4P11-20 and the fourth by the L4P11-33. The fifth and sixth groups were formed by two individuals each, group V being formed by a hybrid (L4P3-13) and the mother plant (H. undatus), and the sixth group formed by plants L2P7-24 and L2P6-1. The genetic distances between the 51 plants ranged from 0.11 to 1.42.
The cophenetic correlation coefficient of the obtained dendrogram (r = 0.77) indicates a good adjustment between the genetic distances matrix and the dendrogram (TAO et al., 2014) . Although the plants come from seeds, some showed little dissimilarity between them. The most similar (least genetic distance) are L2P6-3 and L4P11-30 (0.11), hybrids from parents of different species -L2P6-3 comes from the crossing H. undatus x H. setaceus (L2P6) and the Hybrid L4P11-30 is the result of the crossing H. undatus x H. polyrhizus (L4P11).
The most divergent (greatest distance) are L4P11-32 and L2P17-7 (1.42) -hybrids between H. undatus x H. polyrhizus (L4P11) and H. undatus x H. polyrhizus (L2P17), but no genotype was 100% different from the other, even when comparing different species, which corroborates with the observation of Tel-Zur et al. (2004) on the pitaya narrow genetic base. The most similar hybrid to the mother plant (H. undatus) was the L4P3-13 individual (0.54). Evaluating wild and cultivated accessions of the species H. undatus and H. polyrhizus Tao et al. (2014) observed that the genetic distance ranged between 1.79 and 8.06, and the highest variation was obtained among cultivated accesses.
In Brazil some researches realized by Junqueira et al. (2010a; 2010b) aim to study the genetic variability in pitayas access by means of molecular markers with RAPD technique. Comparing the accessions of H. undatus in the selection advanced phase, a small variation in the genetic distance was found that was of 0.006 to 0.148. In the study comparing different native species, collected in different locations, the genetic distance between accessions was much higher, especially among plants of different genres, ranging between 0.088 and 0.848. The lowest genetic distance was obtained between plants of the same species (H. setaceus) from different locations, but the genetic distance between plants of the same species ranged from 0.118 to 0.407, reflecting great intraspecific variability.
The distances between the accessions and their distribution in the similarity groups can also be observed in the scatter plot (Figure 3 ). The diversity of the accessions L2P7-21 (6), L2P7-24 (9), L2P6-1 (10), L2P6-7 (16), L4P11-32 (30), L4P11-33 (31), L4P3 -13 (39), L4P3-21 (40) were observed in relation to the others. The progenies L4P3-13 and L2P6-1 present interesting characteristics for management, since they present small number of spines, and of smaller size than the average.
As for the contribution of each variable analyzed for the divergence between pitaya hybrids evaluated, it was observed that the cladode length had a greater influence (83.26%), whereas the size of the spine was the variable that exerted the least influence (0,18%) ( Table 2 ). Juárez Sandoval et al. (2007) state that the spines number and length characteristics, besides their arrangement in the areola, are reliable characteristics for the description of pitaya types of the genus Hylocereus. Grimaldo Juárez et al. (2007) found six morphological characters related to the cladode (size of the concave angle, height to the angle vertex, undulation height and spine number and length) as more important for genotype separation.
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for differentiation of Hylocereus individuals from several localities in Mexico, García Aguilar (2007) found that seven characters were consistent for comparison among individuals, even those exposed to solar radiation or in a shaded environment, such as: cornification, number of edges, waxy, diameter, number and size of the spines. Tao et al. (2014) observed that the thickness of the rib was the most significant, among the cladode characters, for genotype differentiation. Grimaldo Juárez et al. (2007) reported that cladode traits were more efficient than floral traits for group separation, although traits associated with plant reproductive organs are generally more stable than vegetative traits (FLÁVIO, 2010) .
Although many authors find positive results, it is known that morphological and agronomic characters used to measure genetic diversity in certain populations of individuals often do not allow the identification of discrete taxonomic groups, since most of the plant characters are influenced by environmental factors, exhibiting continuous variation and high degree of phenotypic plasticity (FLÁVIO, 2010) . This plasticity can be considered a form of plant adaptation to environmental conditions in which they are. Also, according to Tel-Zur et al. (2004) , the separation of species and varieties in the genus Hylocereus is difficult due to the high intra and interspecific hybridization that occurs in this species. A. de C. C. da SILVA et al.
Grouping method: Average link among groups FIGURE 2-Genetic distance dendrogram of 51 pitaya individuals (based on 6 characters related to the cladode), obtained by the UPGMA method and using the Euclidian distance as a measure of genetic distance. FCAV, UNESP, Jaboticabal, 2014.
FIGURE 3-Graphical dispersion of 51 pitaya individuals (Table 1) based on the Euclidean distance matrix, using 6 morphological characteristics of the cladode. FCAV, UNESP, Jaboticabal, 2014. 
CONCLUSIONS
The evaluated hybrids presented high genetic distance, showing great variability. The hybrids L4P3-13, L4P3-21, L4P11-32, L4P11-33, L2P7-21, L2P7-24, L2P6-1 and L2P6-7 showed to have potential to be evaluated in a breeding program.
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